B ^ m ^ n rf 

JAPAN PATENT OFFICE 



gij IK # CO # ^ {- t^m. ^ tir v> ^mmit r ti <d m mm m mm ^ tir 

^ # ii t - -c- ^ ^ t ^mm-t o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



I'll m ^ H B 

Date of Application: 2004^ 6>^230 

m ^ # 

Application Number: ^tM2004 — 1 85237 



JP2004-185237 



The country code and number 
of your priority application, 
to be used for filing abroad 
under the Paris Convention, is 

Applicant(s): 




[^^] 

[-ffipffXlimpfrl 



-f T srr ;rsH 



[ 



[ 



[#IM±1 

ff mi A] 

[#ii±] 

[missel 
[sff LfcmiA] 

[#ii±] 



00046 12-01 
¥^16:^ 6^ 23B 

HOIL 21/00 



2^ ^^-jyn^^nn 



m^t^ABBET^tL^ 3T@ 3 0S2-^ ^ ; > ♦^^^li 1^ 



m^MAfflET3tLT3 T@ 3 0 S 2 ^^JyU^^^m 
«^tPABBET5tL^3TS 3 0S2^ ^^^>t*5t^?±rt 

mm w-tti 

000001007 
100076428 

±m mm 

03-5276-3241 
100112508 



mW m 
03-5276-3241 

100115071 

03-5276-3241 
100116894 

03-5276-3241 

003458 
1 6. 0 0 0 P3 

i« 1 



BES1 



inm^H'^m'^] 0102485 



i-m m -a 1 -rr ST sm <s^^'' mitta 

immn i ] 

mt^^mmn^f^xmx'ii. mm^mm t lx . mm^mm<7)\Hm. iku/xxt. miie^ 

mm^mxmx'ii. mmm^mnizti'^i\iija't ^ z tiz^*) mmm^^n hmt^^m 
i^m^&^m^^ z t^nmt-t^m^m i izmwi<7>^mi¥m<r>mj^io'A, 

tiij- 1 mizi^m<7>^^mi^m<r>mn:fin:o 
im^m 6 ] 

mm^mmmji^xnx'ii . m^Bmrn^k^'t ^^mm^mii^-t ^ z t -^nm t-t^mmi 
1 7b^m^mb<7>\.^-fiii}- 1 mizmwi<^^mi¥m<r>m'i^:hmo 

mm^mmmf^xnxit. m^^amm^km-t ?>^mm^mm-t?> z t^nmt-t 

mmn 1 Tb^m^m ? <r>\^-ffnj- 1 mizmwi<7>^mi^m^m'iti5'Ao 

^xmt'^^m.m^^^^ zh\z^^ . mttm^un hmt^^m-wm-^ ^tm-t ^ z t 
^m'^t-f ^mm% 1 T^sM^i^Ji 8 <?)v>-rti!b- 1 in\zt^m<^^mwm<7>mm.:f^'A. 

[sfJ^JM 1 0] 

tOiex- H^^JxlJ. AI2O3. SiC. GaAs. InP. Ge. Si*-^5rsr^u 

mm% 9 <7)v^-f ti*- 1 m\zmm.<r> ^^^wm <^mm.ii'A, ^ 
111 a; 
mm^tmmmri^xnxit. it^'^i^^m-mz ^ ^mm.^n^^nm^r^j^'t i> zh-^rn'm. " 

{m^m 12] 

HUie^^fil/gff^BXISTMi. GaN. InGaN.AlGaN.AlN.AlAs.Al 5 
GaAs. InGaAs. InAlAs. InGaAlP. InGaAsP. InGaP p 

ti-h^j:^ ^>i-^i3-hmn^n^\.^-fni}-<T^nn\z^ '^mii^^nh^Tm.m-kw^^-t^ z t f^' 
^itf IS t-f^m^m 1 nmmm'n. i o ^oo-rn*- 1 Jiicieixc7:)^4i#ji^»iiii:^vio c; 
[itJi^ji 1 3 J 

mW.^mWmW^n^XnX'\t. GhN. GaAs. InP. AlGaAs. InGaN. 



c 



yAivjdiNx/-\iiNxrviy^i>> iiivjci/Ai>x iii/AiAVix iiiodrtiix iiivj 

aAsP. InGaP*^'^>^r^ r ji - y' ij- hMH^ fi ^ K-^-f nt-<^nniz X 'omff^^fi^ 
[l»5l<Jl 1 4] 

[if^Jl 1 5] 

HUie^- KSifxlJ. Al 203X1^ Si CICJ: ►)M;3^^tl. BUie^^il/ili. G a N. I 
nOaN. AlGaN. AlN*-«o'5r6 r - -/ )t7- ^ iiJR ^ -5 n i)^<^ *4 ic J: *) m 

[ifj^Jl 1 6 ] 

Buie^- - K SUxlJ . GaAs. InP. G e h^j: ^ r 'i - y' hmn^ n^\,^'fnij 
conniz ^ ^ mm.^ il. mm^mmit. A \ G a A s . InGaAs. InAlAs. 1 
nGaAlP. InGaAsP. I n G a P 6^ -b ^Sr -& ^i- - ^ ^ ti ^ -f ti *-<50 

immi 1 7 ] 
immi 1 8] 

nmmit. -?■tl^c}i-rsmJ:♦)4;Al^#<#^T•v^sc t^Jtfigct-t-sii^ji 1 Jb^m 
^mi 6 <7^\.^-rfii}- imizszLmcr)^mi^m<r>mMivm. 
im^m 1 9 ] 

m^mnmmit. AixGai-xAs (x>o. 95) 'kms.-t ^nnxmfi^^ z 
t-k!^mt-t ^m^m 1 Jb^mmm 1 e <?)v^-f n*- 1 mizmm<7>^mi^m<^mn:fj'(i. 

[lt^Jl2 1 ] 

z t-^n'^t^ ^mmi2 0 izmm<^^mi^m<7)mmn'(t:. 
immi 2 2 ] 

mm¥'^i^mn^fi^xm<^'ikx'3h^xmm^mxn<7>mizis\,^x . mm^mmikumm^ 



[»^«23] p 

1 Til SIS 5^ Ji 2 2 <?>v^-f 1 jn\zmm<r>^mi^m<^mm.:^'iti. ^ 

[i«:^Jl2 5] < 



RU eu yj Rit _u T± "^-f i5c ir*- Hu Bu ^ J ;i> /JL^ _u T± 'ZL 3^: /jBi V- c- -iL -r^ <- V <J^ >n z:. o au «x 

2 6 1 

[il^Jl2 7] 

^ ^ H ^ * i- ^ S IS <7> M :^ vS T- o T . 

#-5^ilXgi: . 
[s»:^JB2 8] 

^iei|£i^f*ciiici|iii^|:^i^^ji^flXi-^^Tfl^^x^^5gic^t?c t^Jtfisc t-r-ssi:?^^ 

2 7 lcieK<?>»^S<?)Maa^^ao 
[M 5^JI 2 9 ] 

Huiem^X^<^BUtCBuKm^0fi^X^^*«E-t -5 c t -5iS5)<Jl 2 8 fcieiSco 

[i*5|^Jl3 0 ] 

HUlfi:5^^X^co^fCHuifi«^ff$R^XS^II]!fe-t'5 C i: ^!tf S!( t -r S H^JI 2 8 lcieK<?) 

[If 5^JI3 1 ] 

Htlie#a##^^li, Wtit^ A :*--HXlJU--^-^#tfC t ^ JNf iSt -5 2 8 7i 



k w AW -a i w w 
[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

A 1 2 0 3 GaNm^:rf5'^i/^ ^UB^:^ ^-tt. ^«^^. Al 2O3 ^^l-^t 

LX^<^mm ck ^ U -■^•-^{•att-t-g. CiUCcbO. Al 2O3 mm t G aNmt<D 

l^ffiaSmx-G aN^^a^WL. Al 2O ^mMij^^G a N Ji ^ (lilT. U - 

- >) y h ) ft*. !^fF:5:i^ i TiS 3 jc#Jff fF:5:i^ 1 7!iM 3 iciets ^ tiT 

[ir^fF^i^ 1 ] ^mnfi^m 6559075 
[!fffF^i^2] ^mnf^m 6 07179 5-^i>« 

[!fffF:fcS^3 ] iNffFmS 5 1 8 4 5 5-^i>il 

[^^!fffF:^CiJtl]O.Ambacher et al.. Materials Re 
search Society Symposium. Vol. 617 (2000) 
. pp. Jl. 7. 1-Jl. 7. 12 

[I^J^fFI^Ci^ 21W. S.Wong et al.. Applied Physic 
s Letters.Vol.75.No.l0.6 September 199 

9. pp. 1360-1362 

[^Nf fPI^Ci^ 3]D.Morita et al.. Japanese Journ 
al of Applied Physics.Vol.41 (2002).pp. 
L1434-L1436 

[ 0 0 0 3 ] 

b ') y h ir^WiX'lt. X u - -^f - c?>Mtt ck ^ <7) ^ ic . G a Nco^miz 

J; -D X^±-t ^ N2^^<^^^ffil-=k-:>'^^^ Al 2O3 S'Hx ic fij tl i?*^ CTLS^Cti)* 
-^LT. C<?>l^tC. G a N Jllc V o 7 y i?#<;> ^tlS C t fe* 

itbS, V ^ a 7 li. y > -i'-^Slt/IiG a NUilc-e^o^lcfl^fiJ^^ n€)^^60^f 

[ 0 0 0 4 ] 
[ 0 0 0 5 ] 

^fz. \. 'I y h :i-ymX'lt. G a NJl<50^^ilEtc. ^ou X u - <;>^S ck S 

)b*^> -2. , 

[ 0 0 0 6 ] 

SISli. U --^f-T^^Jgia-r-S A 1 2 O 3 S5Hx#<503gii'l±«*xlc|5SS5 tlS, ckoT. U 
-■y-*- 7 H :4-7^cfetcS i C**^. GaAsSHx. G e »^S#co#j@3i'ttS*S%®ffl -t 

[ 0 0 0 7 ] 

[ 0 0 0 8] BEST 



tdi X _L eu e?K Its g't» ew "a. 35 W/fi: c- 'c*. e ^ t u ^ <r> y ^ ^\ jy Rit jx vi^j il /n 

[ 0 0 0 9 1 
[0010] 

H i: fiuie^- - KS*Si:<?>l^ffllcMx^;l. d^J-^fl^^ 3 h T § 6 Jl * Jl^ fiS ^ Z i: 
[001 11 

[00121 

* ^ BH(7>*f3i«rii Steffi flgic a: tiii. mm^mxmxit. mmw.^^n\zti-^wm-thz 

[0013] 
[0014] 
[00151 
[0016] 
[00171 

^ mn <7) iti- m ^j: mm.nm iz ^ flit . mm^mxmxit. mm^mm<^\H^. jku/x\t 
miz. mt^>--\'mm<7^mijm\zm^xwii}'^m.m'k^±^-ii:^ztiz^*). mmm-^n^ 

[0018] 

■^mn<^nm^j:mm.mmiz ^nit . Huie^ - K*«ti. Ai2O3.sic.GaAs 

. InP. Ge. Sii)-h^j:^^'i--:^l)-hmn^ti^\.^-fiH)-<r>nniz^*)mi^^n^ 
Z t ij^n * L 
[00191 

^^m<^iifm-^j: mummiz ^ nit. mm^mmr^^xmxit. it-tm^^mi^iz ^ *)mm 

[ 0 0 2 0 1 

-^mn<7ynmtc%mwm\z ^n\t. mm9fmmr^rt5(.xnx\t. GaN. inGaN.A 

IGaN.AlN.AlAs.AlGaAs. InGaAs. InAlAs. InGaA 
IP. InGaAsP. \nC^Y'i)-^i3:^r>l--fi)^hmfi^in^\^-fnt-<r>nn\z^ 

^ ^ ^ ^ ^ ^ BEST AVA5I-A1LE COPY 



'T- :rc m ^ jm 'd' iKL n> its 4 l idi ^ bu aia -i- -^s* im i\> _l t± tdi ^ vj d in ^ vj d s> ^ i 
nP.AlGaAs. InGaN.AlGaN.AlN.AlAs. InCaAs. In 
AlAs. InGaAlP. InGaAsP. \ n Q z ? ij- h ^j: ^ r >i - ^ hMH^ ti 

[ 0 0 2 21 

[ 0 0 2 3 ] 

:*:^H^<^«^ai>5r*SSJf$flSlc <k titJ . mjlfi^ - K mm\t . A 1 2 0 3 Xli S i Clc ck 0 ti 
r^^n. mt^^mmit. GaN. InGaN. AlGaN. A \ ^t- h ^ ^ - -7' i)- h 

[ 0 0 2 4 ] 

-:¥mn<D^m-^£^ur^m\z ^mt. mm^y- h^«i±. GaAs. inp. c et-h-t^ 

^ r^u-^-jb-i^jjlS^^ti^v^-ttDb-^oW^^I-icJ: •)*ifiX^ti. Buie^il/Sli. A 1 G a A s 
. InGaAs. InAlAs. InGaAlP. InGaAsP. InGaPib^'b^'S 

[ 0 0 2 5 ] 
[ 0 0 2 6 ] 
[ 0 0 2 7 ] 

P^lciDV^T^^»l/};i^ff^;^-t€.I@^^tc#^. Huie^ilffil/l/Bli. A 1 x G a 1 - x 
As (x>0. 9 5 ) ^-^Mf C t *'^ff ^ Lv^o 
[ 0 0 2 8] 

[ 0 0 2 9 ] 

[ 0 0 3 0 ] 

[ 0 0 3 1 ] 

:*:^B^c7)§f3i'5r^l5£ff^flitc ckiiiJ. BO K tli jh ^ vS li . StiK^^^l^ll 
-t-SX^^Klc#t?c: t ]b'*f * Lv>o 
[ 0 0 3 2] 

*f^B^<?5*f3i^^mff^.wic j:nijr. BOiBti^x^<^HtifCHuie^^?i^fi^x^^ll]!fet Tv^ 

^ ckv^ L. BUie^StX^<^^lCHUie^Tff^fi^Xg^l^lflELT ^ J: v^o 
[ 0 0 3 3 ] 

^^B^iO^foS^Sr^Sfeff^flgtc J; tilf. Huie^ilX=g<7>^lc -5 ^ - K -5 C 

-ec^^Rcox^^Mjc^SteLTSic^^i^ji^iyji-r ^ c t ^ l v^. 



i \J \J O A 

-txn-^m-zmi^^ fi^n-^^nij-h. mm^mm^mmLx . mm^^y \' ^immt 
izmm^'^i^m-^^MLx . mm^^y k 'immxizmm^mi^mt:m-t ^mm-^m?>^m 

[ 0 0 3 5 1 

mizmu^nx^ cku L. mt^m^xm<r>mzmm^ fix ^ j:vn 

[ 0 0 3 6 ] 
[ 0 0 3 7 ] 

•^\^X^ i±h zh . 7kTf/X\t. \' '\^mU<r>mn<r>n^^'^^X^^^z}ii)^X'%^ 

o 

[ 0 0 3 8] 

j-^iT. W'^mm-^^w^\.x^^m<r>nm-^j:%u<^wm-kmm\zm.m't ^ . 

[ 0 0 3 9 ] 

mi^m^^M't aXvMi. ^Mt^^-^m^ iirz^^i^m-^ mm-f mm miz 

[ 0 0 4 0] 

^•f. mica) iz^-r^mmmfi^xmizisK^x . g es^^^io^^^tt^^-t-sv- k 
mmi <^±\z. H»*x 1 t iH[&j-^^<^m^j: ?>^mi¥m . m^itA\Asx\ti n g 

[ 0 0 4 1 ] 

iXv^T. SI (b) lc^i-^4>#:Jiff^^XaiciD v^T . ^m.m 2 <^ X\z G a A s W<^^ 
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^^op^Ji, #Jx.tt I n G a A s tj-h^j: ^^MM 5^^^axf5'^^^ ^i. ^ it ■& . 
[ 0 0 5 3 1 

YKK^X'. 132 (b) izijk'tm^XnizisK^x . ^^f*c)S 6 ^ F«3 i!Hc L T ^ 1 4 * S 
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/Xli. 1 1 i:^4p#;S 1 2 J:<7)^ffl. IkZ/XXlt. ^Mmm 1 <7>^:1fx 1 0 t<7)^ CD 

fflicffi^^isjictz: ](?*^ m^^^ c ^ -ttT . 1 3 ^^^-g.^^f*:JS 1 2 2 s g 

ffi 1 4 ^^g^gw I b t^h^m-t wx<^xatc 1 3 -3 

Hi 2 1 (^-K^«) 1 0)b-'bm2^JHx (>^>K ^u^^S) 1 4 ^^^$tl. El J? 

3(e) \z^-t^ 7 ic. ^2 SIS 1 4<7)±iz. i\^mi^m^ 1 3 t^mii^^ fifz^mi^m 1 2 g 

i^mi^mT I 3 1 2<^xicj^^Lr-^ic. ^ 1 s^ 1 0 •^m2mm i ^ 

4 izm-^-t hUyi:^i3ii}-. ^m\z ^ *) ^mi^m i 2^^1^'Hxi o*^'^?^2 mm 1 4 q 

/i^lc. tl^c^4|#:m 1 2 Jc^af #c^T 1 3 ^ff^^ LT t J: v^, O 

[0 0 6 4] ^ 

150 G emmv<7yt^m^^m-t^m I mm - i^mm) ioc?)±ic.^i s*s i 



V <- kdt Ttf J /c. «x /X <-<• / w irdi i^<* mc' TK i;r: OX. 'ci -o i ii o <a i> ^ yj- rh m i i ■zl ^ / i_i _i_ c_ 

5^ ^ V + -It. ^imi l±lcGaAs Wco^^i^m 1 2 ^ff^R^ L . ^^l^js^Jl 1 2 

icLE D#c7)^4|#^^ 1 3 ^0fi[^L. 1 2 ^rtiijlc Lxm 1 ( - 

) 1 0 i ^<50^2««^ K 1 4 tcm^LTM^gPW 1 5 C t 

J: •} . :5^iiiJi 1 i<^n^. jku/x\t. 9tnm 1 1 h^m^m i 2 t <?)?^ffl. ^n/i 1 

>i ^-'^m^m\z^C ^ ^ h Z hi3^X'% ^ o ^LT. ^<?>^. ^S^SW 1 5<7>^#. 

xti. ^<^-g^ (^^ij^tis ^m.m 1 1 <50F*9gi5. j^iz/xii. ^mm i i t^ii^ji i 2 i: 

m 1 mm 1 0 a. *^S«l3i^*-t^tt3PHc J: •? fit /i^ ^ tl -5 C t ^ 

L < . G e *!«x<5oa 15iJ;^l3:. AI2O3. SiC. GaAs. InP. Si ^nmMi}^ 

[ 0 0 6 5 ] 

^mm I i\t. m 1 <^mm i o t it^^mw:ikuyxiimm^i^.^com^j:?>nniz ^ *) 

mi^^ n^-<BX'3r>*) . \ n G a A s <7> . m ^It . Q a N . InGaN.AlGaN 
. AlN.AlAs.AlGaAs. InAlAs. InGaAlP. InGaAsP> 
I n G a F coit-^m^mi^nmij^itJ-mxSh^, 
[ 0 0 6 6 ] 

^mi^m 1 2 It . G a A s <^l3ii}^ . m Q a N . A \ G a A s . InP. InGa 

N.AlGaN.AlN.AlAs. InGaAs. InAlAs. InGaAlP. I 
nGaAsP. InGa P ^0 -f tl jb-co +t # W*^ jlT* -S> o 

[ 0 0 6 7 ] 

^^i$i^m^ 1 3 tLxii. LED i^^y^ ^ - K) -^-m<^^9tmf'. xmm 

[ 0 0 6 8] 

m 2»1g H >imm^ 1 4 Si ^<?)^^<*:»«<^S*-. fHJ;clJ. A 1 . C u# 

[ 0 0 6 9 ] 

^tz. m2 mm 1 4 1 3 ^sEsiii--2> /cd6<7>ig®jiHig&6'^tt ^nxv^ -5 c 

t . jku/x\t. m 2 mm 1 4 Jb'Hg&^N- 9 -yt^r^ri^^ titz -y ^} y V mmx^^ z h 
mx3h^o z<7>m^. 1 3^^tsM^<7^mmm.mtm 2 mmcnmm\B\^<7)mm 

mm^fzii-:^ "J y h mm<r>mmmm t i3^mm.m izmm^ fi , 

[ 0 0 7 0 ] 

m^mnt}^^^mi^mRr/m 2mm-^^m't ^xnxit. ^mm i 1 xit^co^mizm. 
* xit. m*) w^DXtftit. 1 1 ;^tf/xii. ^mm i 1 

ilf^Hl 2i:c^Wffi. Jkuyxii. ^mm 1 1 1 1 0 i: I^ffl Ic -irt# W ^ a At" 
[ 0 0 7 1 ] 

v^c immm 1 3 

^-f.MOCVD-aicJ;*). G emm - \'mm) l±lc. InGaAsJ12 (i*^ 
lOnm) ^ ^ u 9 ^ ^ fi^^ ^ it im 1 (a) ) . -e^o^lcGaAs/iS (i¥ 
^2 00Mm)^xif5'^i>^ ^u^K:^^ 1±T«^gPtt 1 a ^Ji^fi^i--5> ( EI 1 ( b ) ) « 
[ 0 0 7 2 ] 



/yv. V < (. X 1% tzi aP T<l i <a IH'J UU W "J 1 11 Vj d /A i m ^ *«- ;i'J I-' jy Rlt BJi ^ / J TL. /ju y O o :!=t 

%)i^-t\^io'f»h^ ^- 9 'J KW^ I nGaAs/i2<?)flJffiX^i^^^Ja^^^cl!X§^^lt'i) 
CiHC**). I n G a A s Jl 2 <30F*9g|5. ;^^;f/'Xtt. InGaAsll2i:GaAsli3i: 
<^i^ffl. lk'(f/y^\t. I nGaAsJi2i:Ge 1 i: <?>J^ffltcffl;^|S]tcG; 
C ^ -yrT. 1 a ( G e 1 ) 6- G a A s Jl 3 C i: **T-S S ( EI 1 

( C ) ) o 

[ 0 0 7 3 ] 

9tn.'^<^Cy ^^U\t. '^^Slc/ITv i; T . ^<?>^fflic WJg. X «y ^> r#<7)^±M<b5JaiI^]6S 
-r 3 i: IC J: . 0 jig LT<$ffl-t-5 C i: )b'T-§ -So 
[ 0 0 7 4 ] 
C^«E15IJ 23 

^-f. MOCVD-aicJ;'?. Ge ( >- - K^^) 4±lc. InGaAsJlS 
10nm)^^T^a::^t:-^^i/^^i.a5^:^^-yr. ^<?)±tcGaAsJi6 (J¥53Mm)^x 
f 5^ ^ ^ ^ i± S (02 ( a ) ) , 

[ 0 0 7 5 1 

)Xv^T'. GaAsJie^l^PJtcLTG e»^S4 i K ^i^SIR) 7 ^c}i^L 

Tlt-^gP+t 8 -kW^^-th (112(b)), CZT. }i^lc5fe3io T. GaAslSetSi 
7 <?>§^ffi±lc CrM(J¥^10nm) . Auli(j¥$200nm) ^HKiXff^fiKL ( 

[ 0 0 7 6 ] 

ixv^f. m.^mnz<r)mmi>^h i n g a a s n 5 icjrtL-c^iii^^;o^ep^D-t-5>o m^*^ 

m\z\t. WiU^l 0 OMP a iOjEE:^!^ *Mt/ii|it7K^ □ H 0 . 1 mm^oiMv^ ; X ;u <b RX § 
tt|-rv^t)i«>^'!7:f-5'xi<yhW^I nGaAsHS -JOPJffiX li ^ ic § f+tt S c 

i:lcJ;»). I n G a A s /i 5 :/^^/f//Xli. InGaAs)15i:GaAs)16i:<7) 

. RuyXli . InGaAsJS5i:Ge *flx 4 t (D^mizMlil^lzm )b»^ C 
^■ifT. if^g|5+t8 (Ge^^4) i)-^G a A sM Q'&^m-t^ z tt*X^^ ^ (13 2 (c 

) ) o 

[ 0 0 7 7 ] 

zn\z^^ . Si *5|S7 ±\z^mm (^h^) ^y^LTGaAsme ^*-ti.^^^» 

*x 9 3b*» "b ti 6 o 
[ 0 0 7 8 ] 

o 

[ 0 0 7 9 1 

z<7ymmmx'ii. m:^^fi^-^[^^'ri^mm-k--m<7) i n g a a s HT-fii^L/iJb' 

[ 0 0 8 0 ] 

m^lt. I nc^ffifi^ltj!)* l%J:'):»^§vM nGaAsfilJGe^^tlXck') t&TS?g(3b»±t 
v^ft». I n <7:>fflfiKlt6* 1 %lilTiO I n G a A s Ji IJ G e ^jfJx J: I^^SISC *»/J^ ^ k^cot-. 
m-:*^*) . Bm<r>M-:fj<7)mkn^^ -^^ Z ti}^^mX'3r>^o l^rz. InGaAslilc^x 

TinGaPii^fzttinGaAs F mw<^mfi^nnx =t . m<7)i^^. ±B ^-kmm^m 

[ 0 0 8 1 ] 

^fz. G a A s m t S i ^mt^ A um-^ALxm^^ -^X^^ ^ tf . GaAsmRUS 

^ ax^tj-^w-ha-t^ z tiz ^ *) . GaAsJitsi sflx t ^ (tjgji^ ^ z t^-^m 



L V V/ o J 

[ 0 0 8 3 ] 

. MO C V D^&lc J: 0 . G e mm ( x - H*^) 17Jitc.AlAslil8(j¥^ 
50nm). InGaAs/ilQ i I n<r>m.^O . 2vi¥^10nm). GaAs;i20 
3 Am) ^ii^fi^lcoif 5^ ^ ^UfiK:^^ H±-2. (114 (a) ), CCT. AlAs 

Ji 1 8 li^mmmm ttx. inGaAsniQ it^mm t Lxmm-t^o 

[ 0 0 8 4 ] 

iXv^-e. GaAsll2 0^l^iiJlcLTGe^'Hxl 7%Si»^Hx2 1 lc}f ^ LTlg^§m 

2 2 ^ff^fiX-r-s (04 ( b ) ) = ^fz. m^iz^^L-ox . 0 z A s m 2 0 1 s i mm2 1 

<50§^ffl±ic C T m Cm^ 1 Onm) . Au^ (J¥^200nm) ^WMiX^R^L (^m^ 
[ 0 0 8 5 ] 

/Xv^T. it^g^tt 2 2 ^Htie^nTK-S ( x -y ^ > rjfe) 4<lc^g« LX . GaAsM20// 
I n G a A s li 1 9 ^ fl5 L T . It^gUW 2 2 <^ mm^iz A \ A s m I ScoMM 

^mia^-^. A 1 ASH 1 s^rtmm^'ty ^mua^^mm (:r ^ ^> ^m.) iz^-^xmnm 
t X >y ^> rN^i LT. m-^un 2 2<r>mm^\zm^2 z-^mii^-th. z<r>m^2 3 it. 
^m<^rzi^izmA^ n^mw'k A 1 a sis 1 8 xa-e^o^Hic ^-r h lt. ^j^iico/ia^io 

;^j^AlAs;il8Xli^'^J^Slcm45^-ifSc):7lCi^ftgL#So AlAsti. GaAs 
. I n G a A s tcit-^Tx -y ^> m^^^izM < 3it^ Ji. tK T-l^fb ^ *1 ^ co i&fbl^ li 
TK-SttT-^b-S /za^. ~ 5^ X >y h WIC J; ^ ^i^i^'^'fc . It^g^W 2 2 <?)miaag^co A 1 A 
s Ji 1 8 t)^mMiz:^v tifz^i^t^mji^^fi. ^ a- - 9 :c v \- (rym.nizmm't 

[ 0 0 8 6 ] 

JXv^T-. ^gCM-^ 1 0 0 MPa<?>JI:0^ *-lt/iM7K^ □ S 0 . 1 mmc^-WvW X <b S 
^-t\^i^^ * - 9 iy :c V K W^it^gUtt 2 2cO[MlgP2 3Xl±-e^3af^tci!X§rt-tt^o 
^ * - 5^ X -y S W**1t^gPW 2 2^2 « <?) ^ l^x ic glj ^ ( 2 1^^^*^ ic ^il ^ tl fc 

gp^i-^^i^iit-t!) 6*[ag^2 3 icmtf-t^ c i: ic J: 0 . ^t^gi5tt2 2ii. mn^titzm^ 
^->\'^-t^^-m^fii3:t^h2m.<r>mm\z^m^rih. (134 (c)) 

ctitc J: ») . Si mWL2 \ <r>l.\zA\iJkTfC r ^-'b^r^^Wfi (^(3^) ^y^LTG a 
A s H 2 0 2 A-^n^Zh i}*X^ 

[ 0 0 8 7 ] 

mm,Lx^ ^K^o 

[ 0 0 8 8] 

It MB/] Wis. lJlJ;tlJ. ^lttMB^Il^±TlC}i-rSJl J: ») A 1 l£#< #t? J: 7 iC^tfOffi W 

fi^ij-'m^^iii z tt^^tLK^o ^mnmmit. a \ a s <^ n . m ^it . a i x g a i § 

-xAs (x>0. 95) n^nniz ^ *) mii^^fl^ Z t t Lv^, H 

[ 0 0 8 9 ] >. 

CO T* -5 , ^ 
[ 0 0 9 0 ] 

S-f. MOCVDvilcJ:*). Ge S^JxJilc . 1§^^^**G e J: 0 /J^ ^ I nc7)ffl;^ij*0 q 
. 2860lnGaPJl (j¥^5nm) . itS^^f(**G e J: ») ^§ I n c^^ffi/]^** 0 . 2 co 
I nGaAs/1 (;?$5nm) . GaAsH (i?^3Mm) ^il^fl^lcxf^'^x^^URj^ U 



Z<^mi^\z ck*). InGaPHirlnGaAs/l t<7)^miziii^^ ^m:^ ^ 'i ^ - t-'M 
4'fl5^c|^?^f^**. I nGaPUt I n G a A s m t (T^mmmii^t)- h ^j: ^ ^mm^i¥x^it 
^J-^^co±^bi}^'f^it^ il^coX' . G e mm t I nGaP/i. RU I nGaAs/ii:G 

ho 

[ 0 0 9 2 ] 

^<?>^. *Ste#iJ 3i:ls]+lic. GeS^xlcSi S*x^Ji-^L. iXv^ T-:5^fil^ -7 . 
[ 0 0 9 3 ] 
L^]5fe1^J 5] 

E15ic^-rj:7lc. Ge*^25<?>±fc. AlAsli26)t)-'b^^ ^ilfiB/]H . I n G 
a A s H 2 7 'frSrSi'illl^fl^R!^ L. ^<r>^m\z. nMGaAs;i28. n^AlxG 
al-xAsJ129. nMA 1 yG a 1-yA s H 3 0 . n M A 1 x G a 1-x A s « 3 1 . nmc 
a A s Jl 3 2 ( y< x) ^IWiXx f 9^1^^ 'VJ^^^ith ( 13 5 ( a ) ) , 
[ 0 0 9 4 ] 

[ 0 0 9 5 ] 

n^GaAs;i28 : 0.05~0.5Mm : SiH-f>r 



n ^A 1 0. 35G a 0. 65A s M 2 9 
n ^ A 1 0. 13 G a 0. 87 A s H 3 0 
n ^ A 1 0. 35 G a 0. 65A 8^31 



Imiii ; SiH — 

1 M m ; S i K - t' > r 



nmo a A sM Z 2 : 0.1~0.5/im : SiK-t:'>r 
Si ^li. ^mf^ij^l 0 i ''/cm^^)^ t ck 7tctf ofcc 

[ 0 0 9 6 ] 

iXv^T. nSG a A s « 3 2 <7> Jl^c n^^W«fi6)l 3 3 ^fl^fi^L. C60BJcSi»1M3 

4 -^m^^ -^xm-^mm 5 ^A^ei^-t^ (a 5 ( a ) > o 

[ 0 0 9 7 ] 

iXv^-e. AlAs;i26 ij-'b ^: S ^Btif a/]Jl . InGaAsli27 )t)- ^ -S ^ ilJS <?> fij 
ffi fC 0 < o /iMJ±7KrL W^ffJ^Sf^ltSo CtllCck*). ^ - 9 i^' 

I -y h W**«^gPW 3 5^2 1iC<^mmiz^W]'t ht} ( 2 ^5C<?)««5lc:^lil^ ti^zgp^^^l # 

m-rt}") !b*A 1 A sn 1 s<7>nm\zmi:> -^xm^^n 2 2 ij^2i^<^mmiz:^wi^rih, 

J^v^T-. n^Al xGa l-xAs;i2 9 lzm^ytm<^LE D^^fiK-T-S ( 13 5 ( c ) ) 
. m # 95 tciJ . X <v 5^ tc J: Ife^H 3 6 ^ ic ff^;^ L. ^^rK'jyr^^-r-j^Z^fH 
7 X -y ^> rtc J: 3 6 lcS^ff^R^-t-g>o /Xv^T. X^N- -7 57 J; Z n S i 0^ 

pi!J^I»«^3 8 ^ pS^^3 7 JitC0^-t-5>o 
[ 0 0 9 8] 

[0 0 9 9] ^ 

*-f. M0CVD>^^CJ:^). GaAs^^fx±lcInGaAs;S. GaAsJS^:i:f5'^ ^ 

/ca6. I nc?>ffi^<7)Ji:^jc t t 'Sr o T G a A s S*xi:<?)*&^S^<?>Tm^<»«ii:flD L . In ^ 

G a A s Ii<7) F«ggBrcMx j^^u — C -5 C t ic >5r ^, > 

[0100] |i 
C c7)^Sfe1fijT-li . GaAs^11x±lc. In<5Offi;5^ij*0. 2<7>InGaAsJl(J?^10 ^ 

nm) i:GaAs/i (;?53Mm) ^ iiMflS ic f 5^ ^ ^ ^ fi^:^ ^ -tt -5 , O 

[0101] ^ 

iXv^T*. G a A s Jl^F»9i!Jlc LT G a A s **^^S i *1Jxlc}i^-rs. C <?> i: § . li^ < 



2 0 0 nm) ^MiX^^L. ^<^'^. M^ffl ±<?> A u ^ |b] ± ^ 3g« ^ i± . Bii^mmL^j: 
[0102] 

-v. 1 0 0 MP a <7) Bt)-^ iJ^l-f rz^:i<-^ n%0 . lmm<?>^vWX^u*^^>iiX§l±;i-v^t?i9>^ 
't7*-5'^*x>vh^InGaAs Ji PJ ffl X li ^ <?> jffi IciiX # tt z t\z ^ *) . I n G 
a A s fficoi^gU. ;i5:2;f/Xli. I n G a A s il i: G a A s Jl i: J^ffl . Df/X IJ . In 
GaAsUfcGaAs & WL t <d ^mizM:^ ij^ ^ n.m-k ^ C ^ itX . m^^ti ( G a 

A s ^*^) G a A s Utrr^il-t-S C h *'T'§ -S, 
10 10 3] 

Zfilz^*). Si«*S±lcAu. C r co^HW^y^LT G a A s Ji^*-f 
[01041 

mm<^mm\zmm. ^w<^'fi^itmm-^m't z t\z ^ ^ . m'7 mLi$.m-r ^ z t 

[0105] 

z<r>mm.mxit. m:^^>i^--kn-^'t ^^mm-k-'m<7> i n g a a s Jix-iifiKL/ife' 

[0106] 

fj^li. I n G a A s JiliG a A s ^^J: *) ^&T^^**±§v^6*. InGaAs/ilc^ 
nGaPmXlil nGaAsPJS^fSfflf^CirlcJcoTGaAs^^lxJ:^) )f&^^ 

^^^\^^ <-t^ z tx. Bmm-^nu^ ^t^mf^ij^mx'^>^, 

[0107] 

G a A s Jl t S i ^*5ct ^ A jb*. G a A s « S i 

TiE;^^En/jD-t^Zi:tcJ:>). GaAs/li:Si ^^fS i: * fijim^ ^ It -5 C i: ij^mx$> 

-So 

[0108] 
C^SE^J 7] 

[0109] 

MocvD vile GaAs^^jiic. ^mnmm t L X A \ A s m cm$ 

5 0 nm) . ^mm t LX<^ \ n <7>m.fi^i}^ 0 . 2 <7y \ nGaAsH (/?^ 1 Onm) . ^ 
m-i^mtLX<7^Q a A (i¥^3Am) ^iIMfl^ ic 3z f 5^ ^ >- ^ ^i. ^ -tt -g, , 
[01 10] 

iXv^T. GaAsJi^l^iiJtcLTGaAs »i«x^ S i SlSfc Ji^-f -5 » ^ . ^i^^c5t 
jAoTGaAs^irSi S*l<50#^ffl±Jc CrU (J¥51 Onm) . AuH (J?^200 
nm) ^HIIiX^^L. -e<7)^. M^® ±lc A u ^|b]±^-S« ^ -it . JEE * EP /jn L =5r "b /jn 

[0111] 

iXv^T-. CcDlt^gW^A 1 A s Ji;ScDf I n G a A s re<?)j£mT'r5>SiJi-^;zi^lc. ^ -f 
'iS^mv^T. ^fi^gW<7)MI21gB^c|l^gP^ff^fiK-tS. AlAsa. GaAs. InGaAs 

Tzib. n^un(^mmu<r) A \ a smt^mnmiz:!^^ ^> r ^ ntzmis.ii^m'f^^ nh o 

[0112] 

/Xv-^T-.^M-^lOOMPa <J0JEE;^^ jbMt /^i^tK^ □ g 0 . 1 mmc?> W X tb dX 



1 r\ i> m ifd- N Hit IL. 1 1 c_ <_ -u <a- i-u y <s ^ y a — y ^ ->- v n i^-' ;_l /j rst C3 aPT'j ■a. ^ 

[0113] 

CtllCckO. SiS«x_htcAu;!^Z^Cr 6^ "b 'Sr -5 Ji ^ L T G aAsH^^i--^^ 
[01 14] 

T- S , 
[0115] 

^-f. MOCVDvi^cJ;^. GaAs ^?fJx±lc . *&T^^)b*G a A s J; /Jn ^ vM n 

ffifi^**0 . 28<7>InGaAsPJl (j?^5nm) . ^T'&^h^Q. z A s ^ *) \ n 

<7ym.fi^i)^ 0 . 2<?>InGaAsJi (j?^5nm) . GaAs® (j?$3Mm) ^mmm\z 

[01 16] 

c<JO^B^lc InGaAsPHtlnGaAsH }i<7y%m\z\t±% 'S: M ^ ^i. ^ - 

ib^mtt'S^lc i^a^-^ I nGaAsPWi: I nGaAsJf h (Dnm^J^h- h ^ 
^WX'\t1^J--S.Wi.<r)±'ht^^ni\l^ •n^<7yX' . GaAs mUh I n G a A s PH t<7^%m 
. 1tU\z. InGaAs/iiiGaAsniicT^^ffilciDV^Ts 1^T&^<r>^m^\tM^ ^ tl 
ck oT. *S^'l4(7)^«='5rG a A s Jfij^^-bn-S, 
[0117] 

^iO^. ^Ste^J 7i:lB]*llc. GaAs mmz S i ig*S^fi^L . )Xv^ T- :^ffil^ 7 c 
[0118] 

t -So 

[0119] 

ti*. MOCVD^SlcJ:*). GaAs Si1x_hlc . 1^^Slg(**G a A s i: 13 Jir^ Lv^ I n 

<7)ffifi^ib*0. 5 1c7>InGaP« (J?520nm) . GaAsil (i?^3Mm) ^il^fiS 
a: f 57 ^ ^ ^ -tt ^ „ 

[0120] 

\ zFm<r>mm^^Wi\tb . 926X1 O-^/deg GaAs<?)5. 7 
0X10-9/degi:*'3 4. 2 % <^]t ^ * L T ^ , L L -o . i^^^lK li a I? 
#tv^zi:*-'o. GaAs Sifx h I nGaPH. ^^t/I nGaP/i^iGaAs m<r>%mX' ^ 

[0121] ==3 

^<?>^. 7 i:l^tllc. G a A s ^llxic S i mi^^m^^. iXv^T-^il^^f-? . ^ 

[0122] > 

C^mfJ 10] ^ 
8-f>^@<7>Al 203 mm-^ 1 0 0 0 °ClU±<7>^ST':4<^lc^ LT^5t^f^;5:Df^±i^t: t 

fz^. *^c7>^i,';i'^xicGa. Al ^^^Wfb^it^ i:NH3^X^fflv^fcM0CVD OD 

vile J:*). AlNJl^SOO'CT- 20 — 100 n m <^ j? ^ IC it ft L T fS ^ fl^/^-t « O 



fj' ^ <:* <D o c m n^D HH Tw. -Et: c* e idi i in □ irw idi i rex ii iii t± /:sc <y:> ^ o v ^ ^ /a i 

2 0 3 S^<?)S:ifxSS^ 1 0 0 0 rSSlc^a L . c<7),1i®/S<^±Jc G a NJl^^fiXL. 
[0 1 2 3 1 

iXv^T. Al 2 0 3 »*J±<50L E D^«^]it<?>±lcP d^. A u ^ ^ HEiXitft L T 
[0124] 

G a N3f,<;>i='^NM xc;)^7t-&:^li . ^mm\z itn . m^^itlz . ^fiizmcx 

T-Si><?>«Al. R h ir***FjiT*>-&, 
[0125] 

^<?>^. L E D^mmn±.^Mmm t s i sMJiiomffiJi t-^K\.^<r>mim^mm^ it. 

[0126] 
[0127] 

o fc^7t<<?>i|Xm-irt#^ 0 . 3 Ncof£tlXnlAL . A 1 N;S<?^F«gg^. RU/Xlt. AINU 
i: G a NH t<7)^m. lkU/X\i. AlNJii:Al 203S3Hx h<ry%mx*. A 1 2 O 3 S 
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